A quantitative and qualitative study of the seasonal var iation of free flavone aglycones from Sideritis leucantha (Lamiaceae) has been carried out by means of HPLC. The flavonoid pattern remained unvariable with seasonal varia tion supporting flavonoid aglycones as idoneous taxonomic markers. Quantitative variations were observed, being the summer months which yielded a higher content in these compounds. These highly methylated flavone aglycones are located in the leaves surface as part of the excretion mate rial.
Introduction
Infusions and decoctions of Sideritis species are used in Spanish folk-m edicine as antiinflam m atory , an tirh eu m atic and digestive drugs [1] . R ecently, the new flavonoid co m pound hypolaetin-8-ß-D -glucoside has been isolated from Sideritis leucantha [2] and Sideritis mugronensis [3] , an d th e antiinflam m atory activity of this com pound was evidenced [4] , These pharm acological actions en c ouraged us to study the flavonoid com pounds from Sideritis species and in th e last few years a lot of w ork has been carried out on the flavonoid aglycones [5, 6] and glycosides [2, 7 -9] . T he free flavone aglycones xanthom icrol, cirsim aritin, cirsiliol, cirsilineol, 8-m ethoxycirsilineol an d sideritoflavone (5,3 ',4 '-trih y d ro x y -6 ,7 ,8 -trim ethoxyflavone) have b een isolated an d identified from Sideritis leucantha [5, 6] , T hese flavone agly cones exhibited also interestin g pharm acological actions. T hus, 8-m ethoxycirsilineol and cirsilineol show ed spasm olytic activity higher th an thym ol and carbacrol [10, 11] , cirsim aritin exhibited an tibacterial activity [12] an d all these flavones show ed an inhibi to ry effect on lense aldose redu ctase from rat [13] .
In this w ork we have studied the q u an titativ e and q ualitative seasonal variation of those pharm acolog i cally active flavone aglycones from natu rally occur- ring Sideritis leucantha plants, in o rd e r to establish th e idoneous m o n th for collection o f p lan ts to yield a higher level of each flavone, and to ta l free flavone aglycones as a w hole.
T he w ork has b een carried o u t by m ean s of Fligh P erform ance L iquid C h ro m ato g rap h y (H P L C ), th a t offers an accurate sensitive tech n iq u e w hich yields q u an titativ e and qualitative results in m inutes an d w ith very small sam ples [14] .
Results and Discussion
T he H P L C analysis of flavonoid co m p o u n d s from th e eth er extracts of Sideritis leucantha, allow s a q u an titativ e survey of the free flavone aglycones on th e basis of th eir absorbance at 340 nm [14] (Fig. 1) . T h u s, th e flavone aglycones cirsiliol, sid erito flav o n e, cirsim aritin, cirsilineol, x an th o m icro l and 8-m ethoxycirsilineol have been e v a lu a ted from sam ples of these plants collected m o n th ly . R esults are show n in T able I. The flavonoid p a tte rn rem a in ed invariable w ith seasonal variation. T h ese results su p p o rt previous rep o rts in which flavonoid co m p o u n d s, and flavonoid aglycones in p articu la r, w ere p r e sen ted as the m ost favoured of all p la n t co n stitu en ts as taxonom ic m ark ers, since th ey are chem ically stable and very little affected by physiological co n d i tions [1 5 -1 6 ] . In all sam ples stu d ied , sid erito flav o n e was the principal flavonoid (63-7 5 % ) and cirsiliol w as rath e r co n stan t ( 8 -1 1 % ). T h e m ost v ariab le flavones w ere cirsim aritin and cirsilineol (1 -6 % ), th at show ed values of ab o u t 1% during M ay and June and higher levels the rest of the year. X an th om icrol (3 -9% ) and 8-m ethoxycirsilineol (4 -10% ) exhibited interm edial quantities. W hen to tal free flavone aglycones w ere analysed (as mg of sideritoflavone/g of dried p la n t), significa tive q uantitative variations w ere found. T hus, from M ay to A ugust w ere the m onths w hich yielded a higher content in these flavonoids (higher th an 10 mg/g dried p lan t), m eanw hile N ovem ber and D e cem ber show ed the low est levels (low er th an 5 mg/g of dried plant). T hese q uantitative results w ere cal culated by tw o m ethods based on the sp ectro p h o to m etry, the classic technique re p o rte d by L ebreton et al. [17] , and an evaluation of to ta l absorbance at 340 nm of the com plete chrom atogram , carried o ut by the Sigma-15 data trea tm e n t sta tio n , and very good correlations w ere found b etw een the tw o m ethods (T able I).
Plants growing in xeric habitats usually show high levels of excretion products (terp en o id s and fla vonoids) [18, 19] , The physiological actions of these excretion products include the reduction of cuticular tran spiration, the p ro tection of m icrobial attacks (antifungal, antibacterial, antiviral agen ts), the in sects d eterrency, the reflection of irrad iatio n s and the absorption of excessive U V light (W ollenw eber, personal com m unication). A ll these possible func tions w ould be of special im portance for plants th a t, as Sideritis leucantha, fight for survival in extrem e climatic conditions. T he location of the flavonoid aglycones from Sideritis leucantha, was assayed by rinsing a twig of this plant in CHC13 for a m in u te, and all the m eth y l ated flavones found in the plant w ere also found in this extract suggesting an ex tern al localization for these p roducts as com ponents of the excretion m atter.
T he fact th a t these excretion flavones are in creased in sum m er m onths is in ag reem en t w ith the physiological functions m en tio n ed above.
In the obtaining of flavonoid aglycones from veg etal sources, high levels of chlorophylls are u n d e sirable, since they m ake difficult the su b seq u en t flavonoid purification from these extracts. A seaso n al evaluation of chlorophylls has been carried o u t in parallel, being the sum m er m onths w hich show ed the low er levels. T he coincidence of high levels of flavonoid aglycones and low levels of chlorophylls from Ju n e to A ugust, m ake these th ree m o n th s th e idoneous to extract flavonoid aglycones. Sideritis leucantha during these th ree m onths show ed dried flow ers (Ju n e) and seeds (A ugust).
E xp erim en tal
The m onthly sam pling was carried o ut during 1984 in the E xp erim en tal Field of th e C en tro de E dafologfa y Biologia A plicada del Segura, n ear S an to m era (M urcia, Spain) w here these plants grow spontaneously. A voucher specim en was d eposited in the H erb ariu m of the U niversity of M urcia, being identified as Sideritis leucantha Cav. T he sam ples w ere air-dried and stored in a dried room until analysis.
Extraction o f flavonoids
A pproxim ately 1 g of dried aerial parts w ere ex trac ted during 18 h with 10 ml of cold E t0 H -H 20 (7:3) w ith fre q u en t shaking. E xtracts w ere taken to dryness and suspended in 5 ml H ; 0 . T hese aqueous extracts w ere extracted with 10 ml E t20 (5x2 ml). T he E t20 was rem oved and the concentrates w ere redissolved in 1 ml M eO H . T hese M eO H extracts w ere H P L C analysed.
H P L C analysis
This was achieved as described previously [14] , w ith a P erk in -E lm er liquid chrom atograph H P L C , eq uiped w ith a pum p m odule 2/2, a m odel LC85B V is-U V variable w avelength d etecto r, and a d ata tre a tm e n t station Sigma-15. A C-18 reversed phase colum n w ith 3 jj,m particle was used and pum p B 77% isocratic during 10 m inutes. A g ra dient increasing 2% A C N /m in was then installed u n til it rea ch ed 28% A C N . A t this m om ent the g radient was sto p p e d and th e system becam e isocratic up to 20 m in u tes (Fig. 1) . Sam ples of 6 (il w ere in jected in each assay and p eak s w ere d etected at 340 nm.
Q uantitative analysis o f total free flavone aglycones
T he to ta l free flavone aglycones from th e E t20 extracts w ere analysed by the sp ectro p h o to m etric m eth o d described by L eb reto n et al. (1967) [17] , and w ere ev a lu ated as mg of sideritoflavone/g of dried plant. S ideritoflavone show ed a m olar ab sorption of 18.000 (e = 18.000). T hese results w ere co rro b o ra ted by th e to tal counts registered in th e H PL C ch ro m ato g ram s (340 nm ) by the d ata trea tm e n t station Sigma-15.
C hlorophyll estimation
T he chlorophyll d eg rad atio n pro d u cts w ere esti m ated by sp e ctro p h o to m e try at 663 nm as described H a rb o rn e (1973) [20] .
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